Ouchterlony immunodiffusion of sonicated Vibrio vulnificus cells illustrated a single major precipitation line with antiserum prepared from whole cells of the same species. Antigenic analysis by two-dimensional immunoelectrophoresis verified the presence of a single dominant precipitation line. Tandem two-dimensional immunoelectrophoretic analyses of V. vulnificus antigens from various strains revealed one fused precipitation line of identity. No fused precipitation lines were seen with other Vibrio species tested. This dominant antigen, designated VVA, was not dialyzable, lost antigenicity by heating at 100°C but not at 70°C, and was precipitated by 70%, but not by 50%, saturated ammonium sulfate. VVA was not present in concentrated (20x) spent culture medium. VVA is possibly an intracellular protein specific to V. vulnificus species and may be useful in the serological identification of this important human pathogen.
the organism Beneckea vulnifica. It was subsequently transferred to the genus Vibrio and established as V. vulnificus (7, 8) . Recently, organisms with biochemical reactions very similar to those of clinical isolates of V. vulnificus were isolated from seawater (10) , and Vibrio isolates from the estuarine environment were identified as V. vulnificus by DNA hybridization (17) . Vibrio isolates from diseased eels cultured in estuarine ponds in Japan were also found to be taxonomically very similar to V. vulnificus and were included as a biotype within this species (16) .
As reflected in the stormy history of its taxonomy and its diverse ecological habitats, identification of V. vulnificus based on biochemical tests is not always correct. For example, it is now known that vibrios other than V. vulnificus ferment lactose (2, 3, 15 (16) , sonicated whole-cell antigens were examined by precipitation tests in this study. Ouchterlony immunodiffusion analysis followed by two-dimensional immunoelectrophoresis analyses have demonstrated the presence of an antigen apparently common to V. vulnificus strains. A companion report (11) illustrates àntigen purification and the specificity of this potentially useful diagnostic tool.
MATERIALS AND METHODS
Bacterial strains. Bacterial strains used in this study and their experimental designation and origins are listed in Table  1 . Most of the strains were previously used in DNA hybridization studies (15) (16) (17) (18) . Ail organisms were stored at -80°C in tryptic soy broth without glucose (Difco Laboratories, Detroit, Mich.) supplemented with 0.5%o NaCI and glycerol (5% final concentration).
Antigens. Sonicated bacterial cell antigens used for Ouchterlony immunodiffusion analysis and two-dimensional immunoelectrophoresis were prepared as follows. Organisms were grown on tryptic soy broth without glucose supplemented with 0.5% NaCI plus 1.5% agar at 25°C for 24 h and then on this broth prepared in a 32-oz (ca. interscapular muscles 32 days after the initial injection. Serum was prepared from the blood obtained 2, 3, and 4 weeks after the booster. Pooled serum was filter sterilized and stored at 4°C with added 0.01% thimerosal (Sigma Chemical Co.). These antisera prepared against whole bacterial cells were given experimental strain notations, e.g., anti-Vi serum, which is antiserum prepared against whole cells of bacterial strain V1.
Ouchterlony immunodiffusion analysis. Ouchterlony double-diffusion plates were prepared by solidifying buffered agarose, consisting of 0.8% agarose (type II; Sigma) and 0.01% thimerosal in Veronal buffer (pH 8.6; ionic strength, 0.05), in a plastic petri dish (100 by 15 mm). Antisera and antigens placed in the wells were allowed to react in a moist chamber at room temperature for up to 3 days. The results were photographed against dark-field illumination.
Two-dimensional immunoelectrophoresis. About 4.6 ml of melted 0.8% agarose prepared in Veronal buffer was solidified over a glass plate (50 by 50 by 2 mm). Antigen(s) put in the well(s) made at the bottom-right position was electrophoresed at 8 V/cm in the first dimension for 50 or 70 min at room temperature. The upper two-thirds of the gel was then removed. Antiserum was incorporated into 3.5 ml of melted 0.8% agarose gel in Veronal buffer (50°C) at the concentration indicated below, and the gel was casted to cover the top portion of the glass plate. Electrophoresis in the second dimension was conducted at 0.5 V/cm for 20 h at room temperature. The gel plate was incubated at 4°C overnight before the results were photographed against dark-field illumination.
RESULTS AND DISCUSSION
The initial survey for a possible V. vulnificus group antigen was conducted by Ouchterlony immunodiffusion analysis with sonicated whole-cell antigens and antisera prepared against whole cells. Sample reactions with anti-V4 serum are illustrated in Fig. 1 . The most distinct precipitation line (examples shown by arrows) appeared common to all strains of V. vulnificus (Vi to V9 and V'1 to V'3 in Fig.  1A , B, and C) but was not detected in other organisms, with the possible exception of strain SP1 (Fig. 1C, D, and E) . A very similar precipitation pattern was also observed when anti-V2 and anti-V'3 sera were used in the place of anti-V4 serum.
Two-dimensional immunoelectrophoresis analysis, which gives a much higher resolution than Ouchterlony immunodiffusion, was performed to determine whether this most distinct precipitation line was common to V. vulnificus. One strain of V. vulnificus (V2) and its homologous antiserum (anti-V2 serum) were used to optimize the experimental conditions for this antigenic analysis. Preliminary experiments with different concentrations of antiserum and antigens indeed revealed one dominant precipitation line (arrow, Fig. 2A ). The concentration of antiserum in the gel was subsequently reduced to the extent that only the most distinct precipitation line could be seen (Fig. 2B) .
To determine whether other strains of V. vulnificus have the same dominant precipitation line as seen in Fig. 2B trophoresis. Some examples of these results are shown in Fig. 3 . When antigens V2 and V4 were tested, one fused precipitation line formed revealing identity (Fig. 3A) . On the other hand, when antigen SP1 was examined in the same manner, there was no fused precipitation line (Fig. 3B) . The latter results suggest that the reaction observed in the Ouchterlony immunodiffusion (Fig. 1E) So far, VVA has been found only in V. vulnificus strains.
In addition, VVA forms a very distinct precipitation line in the simple Ouchterlony immunodiffusion test. Accordingly, it is believed that VVA could be a useful antigen for identification of V. vulnificus serotypes. In a companion study (11) , the specificity of purified VVA is demonstrated by testing other bacterial species plus some 60 strains of V.
vulnificus with antiserum prepared against VVA.
